CHAPTER  II
APPLICATION    OF    THE    SECOND    LAW    OF    THERMODYNAMICS TO  PURE TEMPERATURE   RADIATION
i. The Two Laws of Thermodynamics.—The first law of thermodynamics is the principle of energy, according to which mechanical work is obtained only by the expenditure of a certain quantity of energy, i.e. by a change in the condition of the substance which feeds the machine. Although this law asserts that it is impossible to produce perpetual motion, i.e. to make a machine which accomplishes work without producing a permanent change in the substance which feeds it, yet a machine which works without expense is conceivable. For there is energy in abundance all about us; for example, consider the enormous quantity of it which is contained as heat in the water of the ocean. Now, so far as the first law is concerned, a machine is conceivable which continually does work at the expense of heat withdrawn from the water of the ocean. Now mankind has gained the conviction that such a machine, which would practically be a sort of perpetual motion, is impossible. In all motors which, like the steam-engine, transform heat into work, at least two reservoirs of heat of different temperatures must be at our disposal. These two reservoirs are the boiler and the condenser. This latter may be the air. In general heat can be transformed into work only when a certain quantity of heat Q is taken from the reservoir of higher temperature and a smaller quantity Q' is given up to a reservoir of lower temperature.t-rays from a source 4, whose ultra-red rays are all absorbed in a vessel of water, t can be done by measuring the absorption in a black body B vhich has the same temperature as the water. For at the ;emperature of a room the body B emits only long heat-rays, ind it receives from the water as many of these ravs as it of the waves in this medium.
